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(54) Electromagnetic wave shielding building material. 

(57) An electromagnetic wave shielding building 
material is disclosed, the building material com- 
prising an electrically conductive concrete 
which has electromagnetic wave shielding 
properties and comprises a hydraulic inorganic 
material and carbon fibers of 0.6-3% by weight. 
It is possible to easily produce the building 
material having good electromagnetic wave 
shielding functions at low cost 



FIG.l 
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Background of the Invention 

[Industrial Field of the Invention] 

The present invention relates to a building mate- 
rial having an electromagnetic wave shielding func- 
tion which may be used, for example, to avoid the in- 
fluence of electromagnetic waves from the outside of 
a building. 

[Related Art] 

Recently, the need for a building material having 
an electromagnetic wave shielding function has in- 
creased, in order to prevent the influence of unnec- 
essary electric waves such as electromagnetic waves 
from the outside, to assure the security, and to effec- 
tively use electric waves. 

In order to produce an electromagnetic wave 
shield for a building, it is necessary to cover portions 
of the building, e.g., the floor, the wall, the ceiling 
thereof and the like, with an electromagnetic wave 
shielding material and to electrically unify these por- 
tions. Therefore, under the present circumstances, 
an. electromagnetic wave shield is generally con- 
structed by placing a shielding material such as a cop- 
per foil inside the portions of the building, for exam- 
ple, inside the external concrete wall of the building. 

However, there are problems in that such a con- 
ventional method requires a long time to complete the 
finishing work and the like. Since the execution of 
work for applying the shielding material such as a 
copper foil requires a highly skilled worker, the con- 
ventional method is costly. 

The present invention was developed in view of 
the above-described problems. Therefore, an object 
of the present invention is to provide a building mate- 
rial having the electromagnetic wave shielding func- 
tion, which does not require adjustment with the fin- 
ishing work or the like, and can be easily produced at 
low cost. 

Summary of the Invention 

In order to achieve the above-described object, 
the electromagnetic wave shielding building material 
of the present invention comprises an electrically con- 
ductive concrete which has an electromagnetic wave 
shielding property and comprises a hydraulic inor- 
ganic material and carbon fibers of 0.6-3% by weight. 

Any material having the characteristic of self- 
hardening when mixed with water can be used as the 
hydraulic inorganic material. For example, a non- 
blended cement, e.g., a normal Portland cement, a 
special Portland cement, an alumina cement, or a Ro- 
man cement; a special cement, e.g., an acidproof ce- 
ment, a refractory cement, a water glass cement, a 
magnesia cement or the like; or gypsum, lime or the 



like, can be used. The above-listed material are gen- 
erally used alone. However, more than one of the list- 
ed materials may be used in combination. 

Carbon fiber of a PAN-type, pitch-type, or rayon- 

5 type, or a carbon whisker or the like may be used as 
the carbon fiber as the material to give electrical con- 
ductivity to the building material. Such a type of car- 
bon fiber also may be used alone, or in combination. 
A layer of the conductive concrete is formed by v 

10 the finish coat construction method, the pneumatic 
applied construction method or the like. The thick- 
ness of the conductive concrete layer which is formed m 
on a precast concrete panel (PC panel) or a plaster 
board is preferably about 5-10 mm. 

15 Since the electromagnetic wave shielding build- 

ing material as described above comprises an electri- 
cally conductive concrete containing carbon fibers of 
0.6-3% by weight, the building material has good 
electromagnetic wave shielding properties and does 

20 not require the adjustment with the finishing work 
when a building is constructed. 

Preferably, the carbon fibers have an average 
length of 4-30 mm and an average diameter of 1-20 
u.m. 

25 When the average length of the carbon fibers 

used for the electromagnetic wave shielding building 
material is small, a large quantity of carbon fibers are 
required in order to assure necessary conductivity of 
the electromagnetic wave shielding building material. 

30 Addition of a large quantity of carbon fibers results in 
a lowering of work efficiency in production of the elec- 
trically conductive hydraulic hardening products and 
a lowering of strength of the hardening products. On 
the other hand, when the average length of the car- 

35 bon fibers is large, dispersibility of the carbon fibers 
is lowered. Consequently, the electrical conductivity 
of the hardening products tends not to be uniform. 
Therefore, the average length of the carbon fibers is 
preferably 4-30 mm, and more preferably 6-25 mm. A 

40 carbon fiber having good conductivity requires a di- 
ameter of about 1-20 |im, and preferably of 5-15 urn. 

In the electromagnetic wave shielding building 
material as described above, since the carbon fibers 
have an average length of 4-30 mm and an average 

45 diameter of 1-20 nm, it is possible to assure neces- 
sary conductivity for the electromagnetic wave 
shielding building material without addition of a large 
quantity of carbon fibers, to increase work efficiency 
in production of the electrically conductive hydraulic 

so hardening products, and to prevent a lowering of 
strength of the hardening products. Furthermore, dis- 
persibility of the carbon fibers is good, thereby the 
electrical conductivity of the hardening products is 
uniform. 

55 Preferably, the electrically conductive concrete 

has an electromagnetic wave shielding property of 
30-50 dB. 

In such an electromagnetic wave shielding build- 
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ing material, since the electrically conductive con- 
crete in the building material has an electromagnetic 
wave shielding property of 30-50 dB, it is possible to 
construct a building having an excellent electromag- 
netic wave shielding function by using the electro- 
magnetic wave shielding building material. 

Preferably, the electromagnetic wave shielding 
building material comprises a precast concrete panel 
or a plaster board, and an electrically conductive con- 
crete layer formed thereon. 

Accordingly, it is possible not only to maintain the 
appearance of the building but also to sufficiently as- 
sure the mechanical strength thereof, and to give an 
electromagnetic wave shielding function to the build- 
ing by forming the electrically conductive concrete 
layer thereon. 

Preferably, the building material comprises an 
electrically conductive light-weight cellular concrete. 
In this structure, the quantity of carbon fibers to be 
mixed is preferably about 0.6-3% by weight in order 
to sufficiently assure the property of electromagnetic 
wave shielding and the mechanical strength. 

According to the electromagnetic wave shielding 
building material comprising a single layer of an elec- 
trically conductive light-weight cellular concrete, it is 
possible not only to make the building material light, 
but also to prevent shrinkage cracks, warping or the 
like caused by drying, differences in expansion coef- 
ficients or the like, of a building material with a dou- 
ble-layer construction. 

Brief Description of the Drawings 

Fig. 1 is a perspective view showing an electro- 
magnetic wave shielding building material which com- 
prises a PC panel (a precast concrete panel) and an 
electrically conductive concrete layer formed there- 
on, according to the first embodiment of the present 
invention. 

Fig. 2 is a perspective view showing an electro- 
magnetic wave shielding building material which com- 
prises a plaster board and an electrically conductive 
concrete layer formed thereon, according to the sec- 
ond embodiment of the present invention. 

Fig. 3 is a table showing results of tests with re- 
spect to electromagnetic wave shielding characteris- 
tics of the produced building material. 

Preferred Embodiment of the Invention 

Hereinafter, an embodiment of the electromag- 
netic wave shielding building material of the present 
invention will be explained in detail. 

FIG. 1 is a perspective view showing an electro- 
magnetic wave shielding building material according 
to the first embodiment of the present invention. The 
electromagnetic wave shielding building material 
comprises a PC panel (a precast concrete panel) and 



an electrically conductive concrete layer formed 
thereon. 

First, an electrically conductive concrete material 
was produced as follows. 

5 3 parts by weight of a pitch-type carbon fiber 

which has a density of 1 .7 g/cm 3 , an average diameter 
of 1 3 um, and an average length of 1 5 mm, was added 
with 100 parts by weight of Normal Portland cement 
having a specific gravity of 3.17, 60 parts by weight 

10 of calcium carbonate having a specific gravity of 2.72, 
and 20 parts by weight of silica sand (mean particle 
size: 0.6-0.8 mm). The mixture was mixed and dis- 
persed for 6 minutes by using a blender (Trade Name: 
Eirich Counter-Current Intensive Mixers). 42 parts by 

15 weight of water was added with 100 parts by weight 
of this mixture, and these were then mixed. Conse- 
quently, an electrically conductive concrete com- 
pound was obtained. Thereafter, a PC panel (a pre- 
cast concrete panel) 1 having a width of 3.3 m, a 

20 height of 3.5 m, and a thickness of 90 mm was pre- 
pared, as shown in FIG. 1. An electrically conductive 
concrete layer 2 having a thickness of about 10 mm 
was formed by applying the electrically conductive 
concrete compound by the above-described process 

25 on the back surface of the PC panel 1 by using a fin- 
ish coat construction method. The conductive con- 
crete layer 2 formed on the PC panel 1 was then 
cured for 3 days. 

The electromagnetic wave shielding building ma- 

30 terial produced by the above-described process was 
tested. According to FIG. 3 showing the results of the 
test, it may be understood that the produced building 
material has good electromagnetic wave shielding 
properties. 

35 FIG. 2 is a perspective view showing an electro- 

magnetic wave shielding building material which com- 
prises a plasterboard 3 and an electrically conductive 
concrete layer 4 formed thereon, according to the 
second embodiment of the present invention. 

40 ' Such an electrically conductive concrete material 
was produced in a manner similar to that of the first 
embodiment, as follows. 

3 parts by weight of a pitch-type carbon fiber 
which has a density of 1 .7 g/cm 3 , an average diameter 

45 of 1 3 u.m, and an average length of 1 5 mm, was added 
with 100 parts by weight of Normal Portland cement 
having a specific gravity of 3.17, 60 parts by weight 
of calcium carbonate having a specific gravity of 2.72, 
and 20 parts by weight of silica sand (mean particle 

so size: 0.6-0.8 mm). The mixture was mixed and dis- 
persed for 6 minutes by using a blender (Trade Name: 
Eirich Counter- Cur rent Intensive Mixers). 42 parts by 
weight of water was added with 100 parts by weight 
of this mixture, and these were then mixed. Conse- 

55 quently, an electrically conductive concrete com- 
pound was obtained. Thereafter, a plaster board (a 
precast concrete panel) 3 having a width of 0.9 m, a 
height of 1.8 m, and a thickness of 12 mm was pre- 
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pared, as shown in FIG. 2. An electrically conductive 
concrete layer 4 having a thickness of about 5 mm 
was formed by applying the electrically conductive 
concrete compound by the above-described process 
on the back surface of the plaster board 3 by using a 5 
pneumatic applied construction method. The conduc- 
tive concrete layer 4 formed on the plaster board 3 
was then cured for 3 days. 

The electromagnetic wave shielding building ma- 
terial produced by the process was tested. According 10 
to FIG. 3 showing the results of the test, it may be un- 
derstood that the produced building material has 
good electromagnetic wave shielding properties. 

In the above-described first and second embodi- 
ments, since the electromagnetic wave shielding 15 
building material comprises a PC panel or a plaster 
board, and an electrically conductive concrete layer 
formed thereon, it is possible not only to maintain the 
appearance of the building but also to sufficiently as- 
sure the mechanical strength thereof, and to give an 20 
electromagnetic wave shielding function to the build- 
ing by forming the electrically conductive concrete 
layer thereon. 

The electromagnetic wave shielding building ma- 
terial may be formed by using an electrically conduc- 25 
tive lightweight cellular concrete, e.g., an electrically 
conductive ALC (Autoclaved Light-Weight Concrete). 
The building material may also be formed by only a 
single layer. 

Such an electrically conductive concrete material 30 
was produced as follows. 

3 parts by weight of a pitch-type carbon fiber 
which has a density of 1 .7 g/cm 3 , an average diameter 
of 13 u.m, and an average length of 15 mm, was added 
with 100 parts by weight of Normal Portland cement 35 
having a specific gravity of 3.17, 80 parts by weight 
of silica sand having an average particle size of 10 
p.m, and 2 parts by weight of aluminum powder. The 
mixture was mixed and dispersed for 6 minutes by us- 
ing a blender (Trade Name: Eirich Counter-Current 40 
Intensive Mixers). 120 parts by weight of water was 
added with 100 parts by weight of this mixture, and 
these were then mixed. The electrically conductive 
concrete compound obtained by such a process was 
molded and an autoclave curing was carried out for 10 45 
hours. Consequently. ALC panels having a width of 
0.6 m, a height of 3.5 m, and thicknesses of 75, 100, 
1 25, and 1 50 mm were formed. 

The electromagnetic wave shielding building ma- 
terial produced by the process was tested. According 50 
to the results of the test, it was found that the pro- 
duced building material had a good electromagnetic 
wave shielding properties similar to those of the first 
and second embodiments. 

When the electromagnetic wave shielding build- 55 
ing material is formed by a single layer of an electri- 
cally conductive light-weight cellular concrete, it is 
possible not only to lighten the building material but 



also to prevent shrinkage cracks, a warping or the like 
caused by drying, difference of expansion coeffi- 
cients or the like of a building material with two-layer 
construction. 

As described above, since the electromagnetic 
wave shielding building material of the present inven- 
tion comprises an electrically conductive concrete 
containing carbon fibers of 0.6-3% by weight, it is pos- 
sible to obtain a building material having good elec- 
tromagnetic wave shielding properties wh ich does not 
require adjustment with the finishing works during 
building construction. 

In the electromagnetic wave shielding building 
material of the present invention, when the carbon 
fibers have an average length of 4-30 mm and an 
average diameter of 1-20 u.m, it is possible to assure 
necessary conductivity for the electromagnetic wave 
shielding building material without addition of a large 
quantity of carbon fibers, to increase work efficiency 
in production of the electrically conductive hydraulic 
hardening products, and to prevent a lowering of 
strength of the hardening products. Furthermore, it is 
possible to improve dispersibility of the carbon fibers, 
thereby making the electrical conductivity of the 
hardening products uniform. 

In the electromagnetic wave shielding building 
material of the present invention, when the electrical- 
ly conductive concrete in the building material has an 
electromagnetic wave shielding property of 30-50 dB, 
it is possible to construct a building having an excel- 
lent electromagnetic wave shielding function by using 
the electromagnetic wave shielding building material. 

Furthermore, when the electromagnetic wave 
shielding building material of the present invention 
comprises a precast concrete panel or a plaster 
board, and an electrically conductive concrete layer 
formed thereon, it is possible not only to maintain the 
appearance of the building but also to sufficiently as- 
sure the mechanical strength thereof, and to give an 
electromagnetic wave shielding function to the build- 
ing by forming the electrically conductive concrete 
layer thereon. 

When the electromagnetic wave shielding build- 
ing material of the present invention comprises a sin- 
gle layer of an electrically conductive light-weight cel- 
lular concrete, it is possible not only to make the build- 
ing material light but also to prevent shrinkage cracks, 
warping or the like caused by drying, differences in 
expansion coefficients or the like of a building mate- 
rial having a double-layer construction. 

Claims 

1. An electromagnetic wave shielding building ma- 
terial comprising an electrically conductive con- 
crete having an electromagnetic wave shielding 
property and comprising a hydraulic inorganic 
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material and carbon fibers of 0.6-3% by weight. 

2. An electromagnetic wave shielding building ma- 
terial as claimed in claim 1, wherein said carbon 
fibers have an average length of 4-30 mm and an 5 
average diameter of 1-20 ^m. 

3. An electromagnetic wave shielding building ma- 
terial as claimed in claim 1, wherein said electri- 
cally conductive concrete has an electromagnetic 10 

wave shielding property of 30-50 dB. 

4. An electromagnetic wave shielding building ma- 
terial as claimed in claim 1, wherein said building 
material comprises a precast concrete panel and 15 
an electrically conductive concrete layer formed 
thereon. 

5. An electromagnetic wave shielding building ma- 
terial as claimed in claim 1, wherein said building 20 
material comprises a plaster board and an elec- 
trically conductive concrete layer formed there- 
on. 

6. An electromagnetic wave shielding building ma- 25 
terial as claimed in claim 1, wherein said building 
material comprises a light-weight cellular con- 
crete. 

7. An electromagnetic wave shielding building ma- 30 
terial as claimed in claim 2, wherein said electri- 
cally conductive concrete has an electromagnetic 
wave shielding property of 30-50 dB. 

8. An electromagnetic wave shielding building ma- 35 
terial as claimed in claim 2, wherein said building 
material comprises a precast concrete panel and 

an electrically conductive concrete layer formed 
thereon. 

40 

9. An electromagnetic wave shielding building ma- 
terial as claimed in claim 2, wherein said building 
material comprises a plaster board and an elec- 
trically conductive concrete layer formed there- 
on. 45 

10. An electromagnetic wave shielding building ma- 
terial as claimed in claim 2, wherein said building 
material comprises a light-weight cellular con- 
crete. 50 



55 



5 



EP 0 585 184 A1 



FIG.l 




2 



6 



BNSDOCID". <EP 0S85184A1_I_> 



EP 0 585 184 A1 



FIG.2 




7 



BNSDOCID: <EP 0585184A1_I_> 



EP 0 585 184 A1 







CO 






CO 






UJ 


LLJ 

"O 


LU 

>LU 


CKN 




OLLi 


zsz 
h- 




Z3CC 


O 


OO 


E 


J— 
<c 


OO 


£ 


cc 


OO 




(3 




IESS) 


~ZL 


LU 


O 


>LU 




l 


I — I — 
Old 


o 


m 


zd en 




CO 


QO 








E 




CO 


E 




OO 


LO 



N (D O (X — ^ N- O) O CNJ CO I 
CM CM LO XT LO TT-^T LO LO XT i 



<c<c<x,<c<c<c<:<x:<x:<c'<c 
jxinijxiEZEiExiinin: 



LUQJLLIlJJLiJLLlLLILLIUJUJLLl 

cccarocararirciiQCQra: 
ooooooooooo 



CM CM LO LO 



CT5 O CM CO 

^ lo in 



<c<c<c<c<t:<:<<:<:<< 

i — I — J — I — I — i — > — i — I — » — J — 
L_LJ LJ_I LJLJ L_U LLJ LLJ LLJ UU U-J LLJ U_t 

cucoazccccainiccaiccaz 
OOOOOOOOOOO 



Ovj^-oooN^-\ro)LOr- oo 



<<<t<c<:<:<t<t:<i:<c«< 
xxxxxxxxxxx 

i — f— h—l — i — I — i — I — f— j — j — 
LUUJOJlJULUmLiJLLJUJLLJLLJ 

xxxxxccxccLtLta: 
OOOOOOOOOOO 



OJ^-OOONCDNr-in 



CO 



co 



< <c <c <c <c 

IXXXX 



LU LU UJ LU LU 

cc en cc cc cc 
o o o o o 



<c < <c 



LU LU LU 

cc cc a: 
O O O 



CO 

a 

>— i 
tin 



o 

LU 
X) 

a 

LU 



OOCDOCDOOOOOCDO 

cooooooooooooo 
^ OJ CO lO CD N cocdo 



CDOCZ>OCDCDCZ)OOOCDCZ> 

cocooooooooooo 
^coco^-locdnoooto 



o 

cc 

LL 

LU DC 
O LU 



Q CC 



CO 

o 



SI 

u- CO • 
^co ^ 

2£ ^ uj 



E ! CO 



CO 



LL ^ 

°Q 

Q £j 

LU 3 

9Eo 

Q CL 



o 

rvj 
cc 
o 



< 

o 

cc 

LU 



8 



BNSDOCID: <EP. 



05851 84A1 J_> 



EP 0 585 184 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 93 42 0341 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Crt»don of document with indication, where appropriate, 
of relevant passages 



Relevant 
to I 



CLASSIFICATION OF THE 
APPLICATION (lnt.CLS) 



CHEMICAL ABSTRACTS, vol. Ill, no. 20, 
13 November 1989, Columbus, Ohio, US; 
abstract no. 179802y, 

* abstract * 

& JP-A-01 131 042 (FUJI ELECTROCHEMICAL 
CO. LTD) 23 May 1989 

CHEMICAL ABSTRACTS, vol. 110, no. 10, 
15 May 1989, Columbus, Ohio, US; 
abstract no. 178538J, 
■* abstract * 

& JP-A-63 276 537 (KAJIMA CORP.) 14 
November 1988 

WO-A-90 14321 (SEKISUI KAGAK0 K0GY0 K.K.) 

* page 5, line 6 - line 33; claims * 

CHEMICAL ABSTRACTS, vol. 105, no. 16, 
20 October 1986, Columbus, Ohio, US; 
abstract no. 138795f, 

* abstract * 

& DATABASE WPI 
Week 9235, 

Derwent Publications Ltd., London, GB; 
AN 86-1470760 

* abstract * 

& JP-A-61 076 359 (AS AH I ENGINEERING 
CO, LTD) 

CARBON 

vol. 29, no. 3 , 1991 , ELMSF0RD,NY,US 
pages 287 - 295 

M.INAGAKI 'Research and Development on 
Carbon/Ceramic composites in Japan 1 

* page 287, left column, paragraph 1 * 

* page 290, left column, paragraph 1 - 
right column, paragraph 2; figure 9 * 



1,2 



4,6,8, 1C 



4,6,8, 1C 



C04B28/02 
C04B14/38 
H05K9/00 
E04B1/92 
//(C04B28/02, 
14:38) 



1.2 

1,2,4,8 



TECHNICAL FIELDS 
SEARCHED (Int.Cl.5) 



C04B 
E04B 



The present search report has been drawn up for all claims 



THE HAGUE 



Cmt of coapMtoa of tte learcfc 

24 November 1993 



Theodoridou, E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the sane category 
A : technological background 
O : non-wrhten disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

A : member of the same patent family, corresponding 



BNSDOC1D: <EP 0585184A1_I_> 



THIS PAGE BLAMK (usptoi 



